Promyelocytic leukemia protein is redistributed during the formation of intranuclear inclusions independent of polyglutamine expansion: an immunohistochemical study on Marinesco bodies.
Marinesco bodies (MBs) are ubiquitinated intranuclear inclusions observed in nigral pigmented neurons. They increase in number during aging, and their formation is considered to represent a cellular reaction to stress, but is not always associated with neuronal degeneration. We conducted immunohistochemical studies on MBs abundant in myotonic dystrophy brains and compared their nature with that of neuronal intranuclear inclusions (NIIs) in polyglutamine diseases. First, we examined the relationship between MBs and polyglutamine proteins and demonstrated that one of the polyglutamine proteins, ataxin-3, as well as a 19S proteasomal protein, was preferentially recruited into MBs even in the absence of expanded polyglutamine. This indicates that an alternative mechanism during the formation of MBs that is not related to polyglutamine expansion or neuronal degeneration may recruit ataxin-3 into nuclear inclusions in a protein-specific manner. Secondly, we investigated the relationship between MBs and promyelocytic leukemia protein (PML), a nuclear matrix-associated protein that is normally localized to intranuclear punctate structures (PML nuclear bodies) and is known to reorganize itself in association with polyglutamine aggregation. In nigral pigmented neurons in myotonic dystrophy, spherical, hemispherical or rod-like PML-immunoreactive structures, in addition to punctate structures, were observed in their nuclei. Similar PML redistribution was also observed in nigral pigmented neurons in aged controls and cases of hepatic encephalopathy, 2 other conditions in which abundant MBs are formed. Double immunofluorescence study revealed that these PML-positive structures undergo morphological changes in association with ubiquitin accumulation during MB formation. It is therefore indicated that PML reorganization does not represent a specific nuclear event involved in the pathogenesis of polyglutamine diseases, but may commonly occur during the formation of intranuclear inclusions as a reaction against various stresses that involve the ubiquitin-proteasome pathway.